Western boundary currents (WBCs) modulate the global climate and dominate regional ocean dynamics. However, detailed inter-comparisons of the kinematic structure of WBCs have been hindered by a lack of sustained observational datasets. Here we compare multi-year, high-resolution observations (1km, hourly) of surface currents in two WBCs (Florida Current and East Australian Current) upstream of their separation point. Current variability is dominated by meandering, and the WBCs exhibit contrasting time-mean velocities in an Eulerian coordinate frame. By transforming to a jet-following coordinate frame, we find that the time-mean surface velocity structure of the WBC jets are remarkably similar, despite contrasting local wind, bathymetry, and meandering signal. Both WBCs show steep submesoscale kinetic energy wavenumber spectra with weak seasonal variability, in contrast to recent findings in other ocean regions. Our results suggest that it is the mesoscale flow field that controls mixing and ocean dynamics in these regions.
